Introduction
Reptiles form a prominent group in almost all terrestrial assemblages, with more than 10,391 known species worldwide (Uetz 2016) . In Brazil, there are 773 naturally occurring and reproducing species of reptiles (Costa & Bérnils 2015) , which is the second largest number among all the countries of the world (Paglia et al. 2010) . However, approximately one in five species of reptiles is endangered and, in the state of Minas Gerais, Brazil, the same proportion is still classified as data-deficient (Bérnils et al. 2009 ). These results reinforce the need for attention and research in tropical areas that exhibit the most dramatic rates of habitat loss (Böhm et al. 2013) .
The Atlantic Forest and Cerrado biomes of Brazil have been recognized as "hotspots" for studying and conserving the world's diversity (Mittermeier et al. 2004) . The greatest threats to Brazilian herpetofauna are concentrated in these phytogeographical domains and mainly result from habitat loss and degradation. These are critical situations for lizards and snakes in the remaining savanna and rocky fields of the states of São Paulo and Minas Gerais (Paglia et al. 2010) . In some areas of Minas Gerais, these domains still require systematic sampling of herpetofauna with wide geographical coverage (Bérnils et al. 2009 ).
The remnants of the Atlantic Forest in Minas Gerais have been identified as being of interest for conservation because of high anthropogenic pressure caused by urbanization and deforestation (Drummond et al. 2005) . Similarly, the Cerrado has suffered sharp changes due to its conversion to pasture, monocultures or other agricultural activities (Drummond et al. 2009; Marinho-Filho et al. 2010; Araújo & Almeida-Santos 2011) . Studies on the herpetofauna of Minas Gerais have concentrated mainly on amphibians (Bérnils et al. 2009 ) and much of the knowledge about the reptile fauna of the Cerrado and Atlantic Forest of Minas Gerais is still at an initial limited stage.
Through expansion of reptiles inventories (Cruz et al. 2014; Lucas et al. 2016; Novelli et al. 2012; São Pedro & Pires 2009; Silveira et al. 2010) , it has been found that there is high diversity of reptiles in the Cerrado biome (Brites & Baub 1988; Recoder & Nogueira 2007 ). These studies have even shown that the distribution of some species is increasing (Santos et al 2009; Novelli et al. 2011) . However, these studies are still scarce, considering the size and the variety of habitats in the Cerrado. This shortage becomes greater with regard to transition areas between the Cerrado and other biomes (Bertolucci et al. 2009; Lucas et al. 2016) .
The need for greater effort towards studying the diversity and distribution patterns of reptiles has been pointed out, given that there are still major gaps in knowledge regarding the composition of the fauna of Minas Gerais (Bérnils et al. 2009 ). Among the 112 priority areas for biodiversity conservation in Minas Gerais that have been defined (Drummond et al. 2005) , the Serra de São José is regarded as one of the highest-priority areas for nature conservation within the state (Probio 2004 ). This area is located in a transition region between the savannas of central Brazil and the semi-deciduous forests of the southeast and south of the country (Oliveira-Filho & Machado 1993) .
The aim of the present study was to make an inventory of the Squamata fauna and contribute information on the composition of species in four different vegetation types in the environmental protection area of Serra de São José, in the municipality of Tiradentes, and thus increase the knowledge of the herpetofauna of Minas Gerais, Brazil.
Methodology

Study área
The Serra de São José is located in the region of the Campo das Vertentes, in the basin of Rio das Mortes, in the southeast of the state of Minas Gerais. The Serra (mountain range) extends for about 12 km between the municipalities of Prados, Coronel Xavier Chaves and Santa Cruz de Minas, passing through São João del Rei and Tiradentes (21° 00'21° 02' S 44° 00'44° 15' W) (Oliveira-Filho & Machado 1993 The Serra de São José consists of a quartzite and sandstone massif at altitudes of 900-1430 m. The vegetation of the APA Serra de São José is quite diversified, with occurrence of semi-deciduous montane forest that belongs to the Atlantic Forest domain (Veloso et al. 1991) and also typical Cerrado vegetation (Silva et al. 2011) . Above the altitude of 1250 m, the terrain consists predominantly of high meadows. The peaks of the range and a large part of its flanks are covered by rock fields vegetation, interrupted by gallery forest and small bodies of latosol with Cerrado vegetation (Silva et al. 2011) . A belt of Cerrado dry forest of around 1 km in width extends along the southern border, while the northern border mainly comprises plantations in Cerrado areas (Alves & Kolbek 2009 ).
The average annual temperature is 22°C, and the average in the coldest months is 15°C. The area fits into the climatic type Cwb according to the Köppen scale, i.e. moderate subtropical humid, with two distinct seasons: one cold and dry (April to September) and another hot and rainy (October to May). The area forms part of the Andrelândia plateau, which is characterized by hills with convex and tabular summits and convex slopes (Carvalho 1987 Oliveira-Filho & Machado 1993 Alves & Kolbek 2009 ).
Sampled habitats
The sites selected for sampling were distributed into three areas of the APA Serra de São José: one in the north and two in the south. We sampled four types of vegetation: Cerrado sensu strictu, "Cerradão", gallery forest and fields with sparse shrubs. The northern region consists of a small area of Gallery forest at the Água Santa bathing area, one of Cerrado sensu strictu near to the Mangue trail entrance and another of Cerradão (large-vegetation Cerrado) near to the entrance to the head office of the bathing area. South of the mountains, traps were installed in two remote areas, 2.5 kilometers apart. One was located to the east of the forest called Bosque da Mãe D'Água (Alves 1991) , and consisted of three parts: one in the Cerrado sensu strictu area and two in gallery forest. The other region was located at the western end of the mountain, near the Mangue trail. In this place, known as Coliseum, four plots were installed, one in the Cerrado sensu strictu, two in Cerradão and one in fields with sparse shrubs.
Sampling methods
The Squamata reptile sampling was conducted once a week between November 2009 and November 2010. Sets of pitfall traps were installed, with interception or guiding fences (AQs) as proposed by Greenberg et al. (1994) and Cechin & Martins (2000) and with funnel traps (FTs) as described by Hudson (2007) , at 10 sampling points. Each sampling point consisted of 100 m of fence interception (1 m high), 10 funnel traps and five 20-liter buckets, in alternating funnel and bucket pairs. A total of 10 sets of traps were installed in the four different vegetation types, thus totaling 50 AQs, 100 FTs and 1000 m of guiding fence.
In addition to these sampling methods, trap specimens were also caught and collected through a limited-time search during the diurnal period (from 8:00 to 18:00), covering the various microhabitats. Specimens were sought on trees, in burlap, under fallen logs and in hollow trees, termite nests, burrows and rodents' galleries (Bernarde 2008) . The specimens occasionally found by staff members or other people were used to supplement the list of species, and these were also considered to be among the four collection methods used by Zanella & Cechin (2006) .
Specimens found during maintenance tasks on the farm known as Coliseum (weeding, maintenance of fence posts, planting and cleaning) and during other everyday jobs in the region were also registered in the present study. One snake specimen was registered near one of the capture and collection areas, at a location that a farm employee reported, and other specimens were photographed in the APA Serra de São José at locations outside of the sampling areas (BM Sousa, personal observation).
The specimens that were caught or collected alive were photographed and were mostly released near the capture site. No more than five specimens of each species were collected for identification and registration, and these were deposited as voucher specimens in the Herpetological Collection, Reptile Section, of the Federal University of Juiz de Fora (CHUFJF -Reptiles).
In this paper, the term "lizard" is used in the traditional ecological sense, i.e. Squamata with eyelids and at least traces of legs, which obviously do not constitute a monophyletic group. The taxonomy adopted was that of Frost et al. (2001) , with some updates provided by Carrasco et al. (2012) . In order to standardize the results, the taxonomy recommended by the Brazilian Society of Herpetology (Costa & Bérnils 2015) was also used. To identify specimens, field guides, keys and descriptions in papers (Peters et al. 1986 , Rodrigues 1987 Ávila-Pires 1995; Doan & Arriaga 2002) were used. For Teiidae, a paper by Pyron et al. (2013) was used; and for Scincidae, the nomenclature proposed by Hedges & Conn (2012) was used. Representative specimens are listed in Appendix 1.
Data analysis
Statistical analyses were performed on species diversity and similarity between habitats. The richness of species of the four vegetation types sampled was compared by means of rarefaction curves in the EstimateS 9.1.0 software (Colwell 2013 ) with a thousand randomizations, through the Jackknife 1 estimator. The curves were generated through the bootstrap method, because this uses data on all species, i.e. not limited to rare species (Santos 2003) , considering that snake fauna are often recorded with only one or two specimens of each species. The richness in the four vegetation types sampled was compared by means of species rarefaction curves. The similarity was studied through Jaccard's qualitative similarity index (Magurran 2004) . The diversity was estimated using Margalef's index (DMg), which expresses richness weighted by the range of sample size; Simpson's index (1/D), which measures dominance influenced by the most common species, i.e. the likelihood that two individuals caught randomly would belong to the same species; and Shannon's index (H'), which places a value on the proportional abundance of species, emphasizing richness and homogeneity. The latter was used to calculate Shannon's equitability index (J).
Results
Overall, the sampling effort for this study lasted for 12 months, involving uninterrupted open traps and 52 field trips, totaling 8640 hours of bucket sampling and 300 hours of time-limited hunts. We recorded a total of 157 specimens belonging to 13 families and 29 species of Squamata reptiles: one species of amphisbaena (n = 3), 12 species of lizards (n = 123) and 16 snakes (n = 31) (Figures 1 to 3) . Considering first-order jackknife estimators, the richness estimated for the study area, in the four vegetation types sampled was approximately 32 species (Figures 4 and 5) . None of the species rarefaction curves reached the asymptote.
In this study, snakes contributed the largest number of species within the APA reptile community, but numerically, 79% of the individuals caught belonged to lizard families. Among the snakes, the family Dipsadidae was the richest, with a total of nine sampled species. For the lizards, the greatest richness was found in the family Teiidae (n = 3). The most abundant families were Teiidae (n = 35), Leiosauridae (n = 32) and Tropiduridae (n = 28), which accounted for 61% of all the Squamata reptiles studied (Table 1) .
Although fields with sparse shrubs were only sampled at one point, this vegetation type presented important results because of the six species recorded at the sampling site, of which four were unique to this environment. The only way to compare all the capture sets in this study was by means of capture efficiency, i.e. the ratio between the number of animals caught and the number of days for which the traps remained in place ( Table 2) .
The Cerrado sensu strictu areas had highest abundance (n = 76), followed by the Cerradão area (n = 36). The lowest abundance was found in the gallery forest area (n = 14), but this was the vegetation type with the highest equitability. The greatest richness was found in the Cerradão area, with 13 species recorded. The areas that had highest diversity according to the three indexes were the Cerradão and gallery forest, respectively, as shown in Table 3 . The areas of Cerradão and Cerrado sensu strictu showed the greatest similarity (CJ = 0.31), with presence of five species in common recorded. Bothrops neuwiedi (n=3) was the only species of snake sampled, and two of the three most abundant species of lizards in both environments were Enyalius bilineatus (n = 32) and Ameivula ocellifera (n = 19). The other similarity values are shown in Table 4 .
The species with fossorial and subfossorial habits such as Leposternon microcephalum, Atractus pantostictus and Micrurus lemniscatus were recorded only through the chance encounter method, as also were Chironius quadricarinatus, Sibynomorphus mikanii and S. neuwiedi. The only specimen of S. neuwiedi was found hurt near one of the sampling sites, while Epicrates crassus and Hemidactylus mabouia were photodocumented in the Serra de São José, in rock field areas. This method proved of highly important, especially with regard to snakes, because among the 16 species recorded, six were sampled only through chance encounters (Table 5) .
Discussion
It can be seen that the composition of the communities varied according to the vegetation gradient (physiognomy), which is consistent with the pattern recorded by Nogueira et al. (2011) . The vegetation type with the highest abundance recorded was the Cerrado sensu strictu, where about 50% of the specimens were caught and collected, while the Cerradão had the highest richness and diversity with overlapping between species of open areas and those of gallery forest areas. The greater heterogeneity of the Cerradão and the fact that the largest number of species was recorded in this area in the present study are consistent with the theory of MacArthur & MacArthur (1961) , in which they stated that habitats with greater structural complexity tend to provide shelter for greater diversity. Although the traps used for sampling Squamata in this study are not ideal for tree-dwelling species and semi-arboreal species, the most abundant species in this study (E. bilineatus, which is semi-arboreal) was also more abundant in the Cerrado sensu strictu than in the gallery forest. According to Nogueira et al. (2005) in a study in Cerrado areas, the lizard fauna is distributed in a mosaic, consisting of species with strict and predictable requirements as to the type of environment, which follow the habitat spots available. These data corroborate those found in the present study. However, one anthropic factor affecting the size of the populations of Squamata in the APA Serra de São José is fires. Large-scale fires occur frequently, and this was observed on the north side of the Sierra de São José and in the woods south of the mountain, during the period when this study was being developed. Silva & Bates (2002) considered that these forested areas play an important role in biodiversity conservation, through maintaining viable populations of typical forest species in Cerrado sensu strictu environments. Therefore, the greater similarity between the sampled areas of Cerradão and Cerrado sensu strictu in the present study can be explained through formation of mosaics of Cerradão forested areas with Cerrado sensu strictu areas and fields with sparse shrubs, thus forming environments that are more heterogeneous than the areas of gallery forest. This makes it possible both for animals typical of forest environments and for animals typical of open areas to occupy this type of habitat. In a study on herpetofauna associated with gallery forests in the Federal District, Brandão & Araújo (2001) highlight the importance of forested environments in Cerrado areas, for maintaining local diversity.
According to Nogueira et al. (2005) , the Cerrado provides great number of replacement species for nearby locations because of the mosaic of vegetation types. These authors studied the richness, fauna composition and local distribution of lizards in a 6,000 ha fragment in the Cerrado of central Brazil. They found that the richness values, with 17 sympatric species belonging to seven families outweighed most of the data from previous studies in Cerrado localities.
Representatives of the Squamata fauna studied here have been registered in other areas of the Cerrado, including Bothrops neuwiedi, Crotalus durissus, Chironius flavolineatus, Ameivula ocellifera, Enyalius bilineatus, Oxyrhopus guibei and Xenodon merremii (Bailey 1955 , Teixeira-Filho et al. 1995 Nogueira 2001; France et al. 2008 , Pinto et al. 2008 Sawaya et al. 2008) ; and in the Atlantic Forest, including Bothrops jararaca, Ecpleopus gaudichaudi, Erythrolamprus typhlus and Taeniophallus affinis (Di-Bernardo 1992; Marques et al. 2001; Feio & Caramaschi 2002; São-Pedro Pires & 2009; Condez et al. 2009 ). However, B. neuwiedi was also recorded in the Atlantic Forest area by França et al. (2012) .
Among the lizards caught in the present study, only Salvator merianae, Ecpleopus gaudichaudii and H. imbricatus were not recorded by Nogueira et al. (2009) in Cerrado areas in central Brazil. However, Novelli et al. (2011 Novelli et al. ( , 2012 recorded H. imbricatus in gallery forest of this biome in the municipality of Ingaí in southern Minas Gerais. In the study by Cruz et al. (2014) in the Ouro Branco mountains, the species E. gaudichaudii was recorded, while H. imbricatus was recorded in riparian forest. These authors considered that these two species were endemic to the Atlantic Forest biome.
The genus Ecpleopus is currently considered to be monotypic, consequent to its last review by Uzzell (1969) . However, recent molecular studies have indicated that it has greater taxonomic complexity. The evidence suggests that the name E. gaudichaudi may not apply to individuals in Minas Gerais and that there could soon be a new revision of the genus (Carolino 2010) . This species was considered rare until a few years ago (Eisemberg et al. 2004 ), but expansion of the collection efforts has shown that this species is common, as reported by Dixo & Verdade (2006) in forested areas of the Morro Grande Forest Reserve in Cotia, São Paulo, in which 54% of the lizards caught belonged to this species.
Other records of reptile fauna in transition regions between the Atlantic Forest and Cerrado in Minas Gerais, near the study area, were also consulted. found 29 species in the municipality of Ritápolis, of which 16 were also recorded in the present study. In Ouro Branco, out of the 28 species of snakes registered by São-Pedro & Pires (2009), 10 were also found in the present study and by Silveira et al. (2010) in the municipalities of Ouro Preto, Mariana and Itabirito.
The richness of 29 species that was recorded in the present study was greater than in two other Squamata reptile surveys in similar environments of the Atlantic Forest, conducted by Ulisses & Caramaschi (2002) , who found richness of 11 species, and Gomides (2010) , who found richness of 14 species. However, in most studies in similar areas, the species richness was greater than that presented in this survey (Silveira et al, 2010; Costa et al, 2010; Moura et al, 2012; Cross et al., 2014) . This highlights the need for greater effort towards sampling of Squamata reptiles in the APA Serra de São José.
None of the rarefaction curves reached the full asymptote (Figure 4 ), which highlights the need for more studies and new data analysis methods, as seen in the study by Lopez et al. (2012) , because of the high likelihood that new species may be recorded in the area studied. It is necessary to invest greater efforts in unsampled environments such as waterlogged fields and rock fields at the top of the São José mountains. Other important factors that influence the sampled data include the methods used for sample capture and collection. The methods that were used in the present study are the ones that are most used. However, further investments in searching for arboreal species are still needed, because this group was considered to be undersampled in this study.
The invasive species Hemidactylus mabouia is related to the urban environment, but has colonized rock areas near the study sites and presents high potential for colonization through occupying both preserved and degraded habitats, as previously also observed by Sousa & Freire (2010) . In the rock field area of the APA Serra de São José, one specimen of Epicrates was photographed in the vicinity of the municipalities of Tiradentes and Ritápolis. The species of Epicrates occurring in the collection area of the present study (Souza, 2011) may have been E. crassus, given that this species had been recorded by in the municipality of Ritápolis. According to Passos & Fernandes (2008) , E. crassus is a species in the family Boidae, which is found in open areas, mainly in the southeastern and central-western regions of Brazil.
Among the snakes found, five have medical importance: the viperids Bothrops jararaca, Bothrops neuwiedi and Crotalus durissus, the elapid Micrurus lemniscatus and the dipsadid Philodryas olfersii. Accidents involving these snakes can be considered serious (Cardoso et al. 2003; Salomão et al. 2003) .
None of the species recorded in this study present any level of threat on the IUCN list (2015), at national level (Machado et al. 2008) or at state level (COPAM 2010). However, H. imbricatus is classified as a "presumably endangered species" for the state of Minas Gerais (Biodiversitas 2007) .
During this study, threats to the reptile fauna were detected at the sampling sites. The north face of the mountain range is subject to strong anthropic pressure, such as wood-cutting activities and the presence of tracks and garbage resulting from tourism. Next to the region chosen for evaluation on the north side of the mountain range is the entrance to the Mangue trail, which is greatly used for crossing the mountain range. Although the environments studied in the south of the APA are little affected by tourism, mainly because they are private areas, there is some pressure from hunters and there have been some reports of consumption of meat from Salvator merianae. Another threat to the local fauna that was noted is fires. Large fires have occurred in several consecutive years, including to the north of the study area during the experiment; and on September 9, 2012, when 480 hectares of forest were burned (Gazette 2012) on the south side of the Serra de São José. According to reports from residents, such occurrences are common in the APA. The number of plant and animal species registered, including new species, highlights the importance of the protected areas of the Serra de São José for maintenance of species diversity regionally and in the whole of the state of Minas Gerais. The most recent data available for the entire state come from the study by Bérnils et al. (2009) . This area requires continual monitoring by the proper bodies, given its importance for the survival of several species that have been little studied or are unknown.
